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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 



2. Claims 1, 2, 4-10 and 31-41 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kako et al. JP 2004-002911 in view of Hamada US 5,316, 595. 



As to Claim 1 , JP 2004-00291 1 discloses a rare earth magnet (Paragraph 002 & 
004) and a surface of a permanent magnet containing a rare earth element as a primary 
component is melted (Paragraph 4) and then quenched to form an amorphous layer 
(Paragraph 5) where the amorphous layer contains elements from the magnetic body 
(rare earth materials constituting all elements of the magnetic body) (Paragraph 005). 
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JP '91 1 discloses the protective layer is a Ni-plated (metal) layer (see drawing 4) 
provided on a surface of the amorphous layer (Paragraph 0002). 

JP '91 1 is silent to a chemical conversion treatment of the amorphous layer on 
the amorphous layer. 

However, Hamada US 5,316, 595 discloses a rare earth permanent magnet (Fe- 
B-R) having an anti-corrosion layer formed by means of vapor deposition (see abstract). 
A vapor deposited metal is used for deposition such as aluminum, chromium or titanium 
(Col. 6, Line 5-30). The metals may be amorphous or crystalline (Col. 6, Line 23-24) 
and form an oxide on the surface during heat treatment which is then passivated 
(oxidized) to introduce a further improvement in corrosion resistance. Heat treatment 
and shot peening (to oxidize the surface) are both carried out during heat treatment 
(Col. 1 3, Line 41-48). The shot peening is applied prior to vapor deposition to roughen 
the surface and promote vapor deposition adhesion (abstract & Col. 5, Line 31-42 & 
Col. 13, Line 33-40). 

It would have been obvious to one of ordinary skill in the art to incorporate a 
passivation layer passivated by chemical conversion treatment of the amorphous layer 
on the amorphous layer as taught by Hamada as this would improve the corrosion 
resistance of the film. One would have been motivated to include the passivation layer 
(oxidized) in the JP '91 1 invention as this would roughen the surface and promote vapor 
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deposition. One of ordinary skill would recognize that an oxidized surface allows for 
improved corrosion resistance. 

As to Claim 2, JP '91 1 discloses the rare earth magnetic body containing rare 
earth amorphous layer formed on the magnetic body is produced by a laser method 
(similar to applicant's) and produces an amorphous layer (amorphization of the 
magnetic body) (Paragraph 007). Regarding the new limitation where the magnetic 
body and around a boundary between the body and the amorphous layer, a crystal 
phase is mixed with an amorphous phase at the boundary between the magnet body 
and the amorphous layer. JP '91 1 would meet this limitation as the magnetic body has 
a crystalline structure as the magnetic body is fused using a YAG laser. Following the 
fusing process an amorphous layer is applied surrounding the fused (crystalline) layer 
(Paragraph 0005). 

As to Claim 4, JP '91 1 discloses a rare earth magnet such as NdFeB (Paragraph 
002 & 004) and a surface of a permanent magnet containing a rare earth element as a 
primary component is melted (Paragraph 4) and then quenched to form an amorphous 
layer (Paragraph 5). The amorphous layer contains elements from the magnetic body 
(rare earth materials identical to main component elements of the magnetic material) 
(Paragraph 005). A Ni-plated layer (see drawing 4) (protection layer) is formed on a 
surface of the amorphous layer (Paragraph 0002). 
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Regarding the protective layer containing aluminum, JP '91 1 protective layer is a 
nickel protective layer and is silent to an aluminum protective layer. 

However, Hamada US 5,316, 595 discloses a rare earth permanent magnet (Fe- 
B-R) having an anti-corrosion layer formed by means of vapor deposition (see abstract). 
A vapor deposited metal is used such as aluminum, chromium or titanium (Col. 6, Line 
5-30). The metals may be amorphous or crystalline (Col. 6, Line 23-24) and form an 
oxide on the surface during heat treatment and is then passivated (oxidized) to 
introduce a further improvement in corrosion resistance. Heat treatment and shot 
peening (to oxidize the surface) are both carried out during heat treatment (Col. 13, Line 
41-48). The shot peening is applied prior to vapor deposition to roughen the surface 
and promote vapor deposition adhesion (abstract & Col. 5, Line 31-42 & Col. 13, Line 
33-40). 

It would have been obvious to one of ordinary skill in the art to utilize an 
aluminum passivation layer passivated by chemical conversion treatment of the 
amorphous layer on the amorphous layer as taught by Hamada as this would improve 
the corrosion resistance of the film. One would have been motivated to include the 
aluminum passivation layer (oxidized) in the JP '911 invention as this would roughen the 
surface and promote vapor deposition. One of ordinary skill would recognize aluminum 
as an easily oxidized material used on a surface would allow for improved corrosion 
resistance in the form of aluminum oxide. 
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As to Claim 5, JP '91 1 discloses the magnetic body having an Nd rich phase 
(polycrystalline) similar to applicant (Paragraph 003). 

As to Claim 6, JP '91 1 discloses the rare earth magnet is made by fusing the 
surface with a laser and then quenching to produce the amorphous layer. Since the 
materials are not changing only the characteristics of the surface they would have the 
same elemental compositions as claimed (Paragraph 005). 

As to Claim 7, JP '91 1 discloses a pickling pretreatment prior to Ni-plating 
(Paragraph 0005) and the amorphous treatment of the surface by using a laser. 

JP '91 1 is silent in regards to the arithmetic mean roughness Ra ranging from 
0.1-1 .5 microns. 

However, Hamada discloses a surface roughness of the magnet is dependent 
upon the powders selected, the particles size used during blasting, hardness of the 
powders and the time in the blasting chamber in obtaining a suitable surface for 
deposition and adhesion to the magnetic body (Col. 9 & 10, Line 53-68 & 1-23 
respectively). 
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It would have been obvious to one of ordinary skill in the art to adjust the surface 
roughness in JP '91 1 invention using grit size, hardness or time in the blasting chamber 
in order to obtain a suitable surface for deposition and adhesion to the magnetic body. 
One would have been motivated to roughen the surface by any method such as laser 
treatment, physical treatment or chemical treatment depending on processing 
preference as this would provide an improvement in surface adhesion. 

As to Claim 8, JP '91 1 discloses a surface of a permanent magnet containing a 
rare earth element as a primary component is melted using a laser beam, an electron 
beam, or the like (bombarding the surface of the magnetic body with solid particles or 
particle beams to denature the surface), in creating the amorphous layer (Paragraph 
0007). 

As to Claim 9, JP '91 1 discloses the amorphous layer on said permanent magnet 
is 15 microns (Paragraph 0005). 

As to Claim 10, JP '91 1 discloses a rare earth magnetic body containing a rare 
earth element (NdFeB) (Paragraph 002 & 004). On the surface of the permanent 
magnet is an amorphous layer that is obtained by bombarding the surface with solid 
particles or particle beams (laser) that would denature the surface of the magnetic body 
(Paragraph 0007). A Ni-plated layer (see drawing 4) is provided on a surface of the 
amorphous layer (Paragraph 0002). 
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Regarding the new limitation where the magnetic body and around a boundary 
between the body and the amorphous layer, a crystal phase is mixed with an 
amorphous phase at the boundary between the magnet body and the amorphous layer. 
JP '91 1 would meet this limitation as the magnetic body has a crystalline structure as 
the magnetic body is fused using a YAG laser. Following the fusing process, an 
amorphous layer is applied surrounding the fused (crystalline) layer (Paragraph 0005). 

As to Claim 31 , JP '91 1 discloses the rare earth magnet is made by fusing the 
surface with a laser and then quenching to produce the amorphous layer. Since the 
materials are not changing only the characteristics of the surface they would have the 
same elemental compositions as claimed (Paragraph 005). The protective layer is a Ni- 
plated (metal) layer (see drawing 4) (passivation) provided on a surface of the 
amorphous layer (Paragraph 0002) 

As to Claim 32, JP '91 1 discloses the magnetic body having an Nd rich phase 
(polycrystalline) similar to applicant (Paragraph 003). 

As to Claim 33, JP '91 1 discloses the magnetic body having an Nd rich phase 
(polycrystalline) similar to applicant (Paragraph 003). 

As to Claim 34, JP '91 1 discloses the rare earth magnet is made by fusing the 
surface with a laser and then quenching to produce the amorphous layer. Since the 
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materials are not changing only the characteristics of the surface they would have the 
same elemental compositions as claimed (Paragraph 005). 

As to Claim 35, JP '91 1 discloses the rare earth magnet is made by fusing the 
surface with a laser and then quenching to produce the amorphous layer. Since the 
materials are not changing only the characteristics of the surface they would have the 
same elemental compositions as claimed (Paragraph 005). 

As to Claim 36, JP '91 1 discloses a rare earth magnetic body containing a rare 
earth element (NdFeB) (Paragraph 002 & 004). On the surface of the permanent 
magnet is an amorphous layer that is obtained by bombarding the surface with solid 
particles or particle beams (laser) that would denature the surface of the magnetic body 
(Paragraph 0007). A Ni-plated layer (see drawing 4) is provided on a surface of the 
amorphous layer (Paragraph 0002). 

As to Claim 37, JP '91 1 discloses a rare earth magnetic body containing a rare 
earth element (NdFeB) (Paragraph 002 & 004). On the surface of the permanent 
magnet is an amorphous layer that is obtained by bombarding the surface with solid 
particles or particle beams (laser) that would denature the surface of the magnetic body 
(Paragraph 0007). A Ni-plated layer (see drawing 4) is provided on a surface of the 
amorphous layer (Paragraph 0002). 
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As to Claim 38, JP 2004-00291 discloses the amorphous layer on said 
permanent magnet is 15 microns (Paragraph 0005). 

As to Claim 39, JP '91 1 discloses the amorphous layer on said permanent 
magnet is 15 microns (Paragraph 0005). 

As to Claim 40-41 , JP '91 1 discloses the protective layer is a Ni-plated (nickel) 
(metal) layer (chemically converted film) (see drawing 4) is provided on a surface of the 
amorphous layer (Paragraph 0002). 

4. Claims 42 - 45 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Kako et al. JP 2004-002911 in view of Hamada US 5,316, 595 and further in 
view of Ishizake et al. JP 2000-034503. 

As to Claim 42, JP 2004-002911 discloses the protective layer is a Ni-plated 
(nickel metal) layer (chemically converted film, see drawing 4) is provided on a surface 
of the amorphous layer (Paragraph 0002). 

JP 2004-00291 1 is silent with regard to an oxide. 

However, Ishizake et al. JP 2000-034503 discloses an oxidized silicon coating or 
a silicon nitride coating on a rare earth magnet as a protective coating (Paragraph 
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0021), to obtain a precise coating formation (layer) (Paragraph 21). It would have been 
obvious to one skilled in the art to utilize a silicon oxide and/or nitride coating as a 
protective layer in order to obtain a precise coating layer. 

As to Claim 43 & 45, JP 2004-00291 1 discloses the protective layer is a Ni-plated 
(metal) layer (see drawing 4) is provided on a surface of the amorphous layer 
(Paragraph 0002). 

JP 2004-00291 1 does not disclose an oxide. 

However, Ishizake et al. JP 2000-034503 discloses an oxidized silicon coating or 
a silicon nitride coating on a rare earth magnet as a protective coating (Paragraph 
0021 ), to obtain a precise coating formation (layer) (Paragraph 21 ). It would have been 
obvious to one skilled in the art to utilize a silicon oxide and/or nitride coating as a 
protective layer in order to obtain a precise coating layer. 

As to Claim 44, JP 2004-00291 1 discloses the protective layer is a Ni-plated 
(nickel) (metal) layer (chemically converted film) (see drawing 4) is provided on a 
surface of the amorphous layer (Paragraph 0002). 



JP 2004-00291 1 does not disclose an oxide. 
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However, Ishizake et al. JP 2000-034503 discloses an oxidized silicon coating or 
a silicon nitride coating on a rare earth magnet as a protective coating (Paragraph 
0021), to obtain a precise coating formation (layer) (Paragraph 21). It would have been 
obvious to one skilled in the art to utilize a silicon oxide and/or nitride coating as a 
protective layer in order to obtain a precise coating layer. One skilled in the art would 
immediately recognize that if Ishizake '503 silicon oxide or nitride would serve as a 
protective layer then a silicon oxynitride would serve a similar purpose. 

As to Claim 46, JP 2004-00291 discloses the protective layer is a Ni-plated 
(metal) layer (see drawing 4) is provided on a surface of the amorphous layer 
(Paragraph 0002). 

JP 2004-00291 1 does not disclose an the protecting layer comprises at least one kind 
of a resin selected from a group composed of phenolic resin, epoxy resin, melamine 
resin, and xylene resin. 

JP 2000-034503 discloses a protective polymer (phenolic, epoxy, melamine and 
xylene resin) layer on a permanent magnet provides a degree of protection (Paragraph 
0005). It would be obvious to one skilled in the art to utilize a polymer to provide a 
degree of protection to a permanent magnet. 
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Response to Arguments 

Applicant's arguments (in italics) filed 02/25/2010 are addressed as follows: 



The applied references fail to teach or render obvious the recited 
features of independent claims 1, 2, 4 and 10. 
A. Claim 1 

The subject matter of claim 3 is incorporated into claim 1. Thus, the rejection of claim 3 is addressed as 
applied to amended claim 1. The Office Action relies on Fig. 4 and paragraph [0002] ofKako 
corresponding with the recited passivation layer. However, as discussed below, this reliance is improper. 
The passivation layer of the present application is formed by a chemical conversion treatment of the 
amorphous layer on the amorphous layer. This chemical conversion treatment is the treatment of 
subjecting the surface of the amorphous layer to a chemical reaction, which is different from the coating 
of another layer on the amorphous layer. See paragraph [0164] of the specification. 
On the other hand, the Ni-plated layer ofKako is formed by strike nickel plating and electric nickel plating, 
which is another layer comprising Ni formed on the amorphous layer. See paragraph [0005] ofKako. 
Thus, Kako fails to teach or render obvious the passivation layer passivated by a chemical conversion 
treatment of the amorphous layer on the amorphous layer. Ishizake and Fuji fail to cure the deficiencies of 
Kako. The applied references fail to teach or render obvious the recited features of independent claim 1. 

Applicant argues that the treatment of the chemical conversion treatment is 
different from coating with another layer. This is not persuasive, as it is known in the art 
that prior to forming a layer on the surface of a material (media, sand, grit)-blasting 
(applicant's chemical conversion treatment) is commonly performed to remove oxides 
from the surface. Surface treatments are well known in the art and include chemical or 
physical treatments which produce similar results. One of ordinary skill in the art would 
recognize treating a surface prior to allowing for additional layers to be added. The Kako 
Ni layer would require some form of treatment prior to electro plating (chemical or 
physical). It would have been obvious to one of ordinary skill in the art to incorporate a 
passivation layer passivated by chemical conversion treatment of the amorphous layer 
on the amorphous layer as taught by Hamada as this would improve the corrosion 
resistance of the film. One would have been motivated to include the passivation layer 



(oxidized) in the JP '91 1 invention as this would roughen the surface and promote vapor 
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deposition. One of ordinary skill would recognize that an oxidized surface allows for 
improved corrosion resistance. 



B. 

Claims 2 and 10 

Claims 2 and 10 have been amended to recite "at around a boundary between the magnet body and the 
amorphous layer, a crystal phase is mixed with an amorphous phase at the boundary between the 
magnet body and the amorphous layer. " 

The amorphous layer of Kako is formed by ~ the surface of a permanent magnet material using a laser 
beam and quenching. In this method of Kako, it appears that the fused part and the non-fused part are 
clearly divided. Thus, the crystal phase is not mixed with the amorphous phase at the boundary. 
Accordingly, Kako fails to teach or render obvious that at around a boundary between the magnet body 
and the amorphous layer, a crystal phase is mixed with an amorphous phase at the boundary between 
the magnet body and the amorphous layer. Ishizake and Fuji fail to cure the deficiencies of Kako. The 
applied references fail to teach or render obvious the recited features of independent claims 2 and 10. 
C. 

Applicant's arguments are not persuasive. Applicant argues that the boundary 
interface at the fused part and the non fused part are not divided. If the materials were 
divided at the interface they would not adhere to one another. Thus the crystal phase 
and the amorphous phase must be mixed at least at the boundary between the 
magnetic body and the amorphous layer. JP '91 1 would meet this limitation as the 
magnetic body has a crystalline structure as the magnetic body is fused using a YAG 
laser. Following the fusing process an amorphous layer is applied surrounding the 
fused (crystalline) layer (Paragraph 0005). 



Claim 4 

Claim 4 is amended to recite "the protecting layer includes aluminum. " 

Kako discloses a nickel-plated layer formed on the surface of the amorphous layer. See paragraph [0005] 
of Kako. Thus, Kako fails to teach or render obvious that the protecting layer includes aluminum. Ishizake 
and Fuji fail to cure the deficiencies of Kako. The applied references fail to teach or render obvious the 
recited features of independent claim 4. 
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Applicants arguments are not persuasive as applicants selection of the protective 
layer comes from a laundry list of materials that include nickel, aluminum, tantalum, 
zirconium, hafnium, niobium, silicon, titanium, magnesium, chromium, barium, 
molybdenum, vanadium, tungsten, zinc, strontium, iron, bismuth, boron, calcium, 
gallium, germanium, lanthanum. One of ordinary skill in the art would substitute a nickel 
layer with aluminum. Without some showing of unexpected results one would have 
chosen aluminum or a nickel for use as a protective layer. It would have been obvious 
to one of ordinary skill in the art to utilize an aluminum passivation layer passivated by 
chemical conversion treatment of the amorphous layer on the amorphous layer as 
taught by Hamada as this would improve the corrosion resistance of the film. One 
would have been motivated to include the aluminum passivation layer (oxidized) in the 
JP '91 1 invention as this would roughen the surface and promote vapor deposition. 
One of ordinary skill would recognize aluminum as an easily oxidized material used on a 
surface would allow for improved corrosion resistance in the form of aluminum oxide. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See M PEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
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TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to GARY D. HARRIS whose telephone number is 
(571 )272-6508. The examiner can normally be reached on 8AM - 5PM EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Mark Ruthkosky can be reached on 571-272-1291 . The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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If you would like assistance from a USPTO Customer Service Representative or 
access to the automated information system, call 800-786-9199 (IN USA OR CANADA) 
or 571-272-1000. 

/Mark Ruthkosky/ 

Supervisory Patent Examiner, Art Unit 1785 



/G. D. H./Gary Harris 
Examiner, Art Unit 1785 



